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METHOD AND APPARATUS FOR PRODUCING A MULTILAYER CEMENTinOUS 

PRODUCT 

This invention relates to a method and apparafois for manufacturing cementftioua 
based products such as prefabricated building components* Examples of duoh 
products indude gypsum plasterboards, partition panels^ oeiling tiles and fibre- 
reinforced boards. 

Gypdum Is the common name for csicFum sulphate CaSD4 in mineral ferm and the 
hemrhydrate form, also known as stucco or plaster of Paris. Is produced by heat 
conversion of the dihydrate gypsum. Stucco is the primary constituent used in the 
manufacture of the aforementioned products. 

Produots such as gypsum plesterboard are produced from the basic materials, paper 
fn the form of cardboard, sfucco«water, sfareh and some additives such as an 
acoeierator and retarder and foam. Wailboarcfe or piasterboards are large thin 
gypsum panels covered with cardboard* The stucco is fad Into a continuous ^p^x&r 
wltti water and the adcitives. The siuny produced Is then led onto a oonlinuous sheet 
of cardboard, covered with a s^ond sheet of cardboard and then passed over a 
moulding platform to be shaped into an encased sblp. This strip of gypsum 
pliasterboard is Initially soft but then qulekiy sets and therefore hardens and Is cut into 
sepanate panels. The panels are dried and finished as requfnad. 

Celling tiles and partition panels ere produced by a similar proems although the 
slurry is poured Into moulds to produce the desired shape and size. If flbreboards 
ere required ttie sluny also contains suitable fibres such as glass or papsr fibres. 

The setting and hardening of the slurry can be oonfrolled by numerous additives. 
Accelerators such as Inorganic acids and thefr saKs such as potassium or sulphuric 
add and th^ir salts are especially useful. Calcium sulphas dihydrate is commonly 
used* Accelerators enaUethe slurry to set more quickly^ in pert»by increasing the 
Bolubinty and rate of dissolution of the gypsum. 

Accelerators are essential for quickening the setting and hardening of the slurry, 
however retarders are also used to control the rapid water uptake and often comprise 
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water-soluble hydrofrfilHo calloi<te suoh as proteins. This enables the soft plaster 
slurry to remain plastic until the process has been complsted resulting in better 
bonding to tlie base. 

In known gypsum manulaoturing process^ all the additives are metered Into a mbcer 
where they are fully combined with the slurry before being extruded onto the 
cardboard or fed into moulds. However In some instances the setting and hardening 
process occurs too quickly, In the mixer itself, causing hydration in the mixer or lumps 
in the extruded slurry. 
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According to the present invention there is provided a method of manufacturing a 
multilayered cemenlitious product comprising the steps of 

a) oomblning a csmetitious material with water within a mbcing container so as to 
form an aqueous stuny, 

b) discharging the sluny from said miking oontdner through an outlet onto a support, 

c) inserting a setting accelerator into said slurry at or dose to said ouflet 

Advantageously the aooeierator is introduced into the c^enfitious slurry without 
being wholly Introduced into the mixing container, thus avoiding the possibility of flill 
or partial setting or hardening of ttie eluny within the mixer and hence damage to the 
mixer itself. 

The accelerator may be inserted into the slurry at the entrance to the mixer coirtainer 
outlet Advantageously the introduction of the acceleraUW" at the entrance to the outlet 
enables the accelerator to mix with the slurry from the mixer before It Is transferred to 
the paper or cardboard support 

The accelerator may be inserted into the slurry of said mbcing container at the onset of 
turbulence In said mbrture when it is directed into said nnixer container outlet 
Ad^ntageously the accelerator mixes vMth die slurry without the need to be combined 
with the sluny in the mbcer itself, as is the case with known processes. The 
turtHilenoe of the mbtture as it enters tfis mixer outlet provides enough agitafion to mbe 
the accelerator into die sluny* 
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The accelerator may comprise a water soluble salt which form a sulphate when 
employed ae an acceleraton 

The accelerator may be hi the farm of a powder. 

The Accelerator may be in the form of an aqueous solution. 

The accelerator may alternatively be in the form of a paste or ^urry. 

The cementitious material may be gypsum plaster or stucco. 

The support may be paper or cardboard sheet. 

The outlet may be a conduit 

A second paper or caidhoard sheet may be applied over the slurry located on said 
first support. 

Also dooording to the present invention there is provided apparatus fcr manufacturing 
a cementitious product comprising a mixing chamber for mixing a cementitious 
material with water to produce a slurry, an ouflet for for directing said slurry onto a 
support wherein means for deftvering an accelerator fbr Increasing the setting or 
hardening speed of said slurry is located close to or at the mixer outlet such that said 
accelerator is fed into said slurry before it is located on said support 

The outiet of the apparatus may be a conduit 

The means for delivering said accolerator may comprise a feed conduit connected to 
said outiet 

The ouUftt conduit may comprise an entranco and an &dt said slurry being deiivensd 
to said conduit from said mbcer and said accelerator feed combiii being connected to 
said mixer ouflet conduit at the outiet conduit entrance. 

The support may comprise a sheet of cardboard or paper. 
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A second sheet of cardboard or paper may be provided over said slurry and 
accelerator nrrixture provided on said first support sheet 

The eementltious product may comprise gypsum plasterboard. 

The fir^t support layer may be provided on a moving conveyor. 

The invention v^ii now be d^cribed, by way of example, wth refarance to the 
accompanying drawings in which: 

Figure 1 is a diagrammatic view of apparatus accordfng to sn embodiment of the 
InvMitton. 

Figure 2 Is a diagramnuitfc cbiawing of the mixer of figure 1 . 

Figure 3 is a schematic drawing of the apparatus Of figure 1. 

A first layer of poper 1 0 is fed from a roli12 onto a conveyor or belt 1 4. A storage 
container 18 contains stucco (/S^remihydrete plaster} and is provided with an outtet 
18. The ouflet is connected to conduit 20. A meter 22 is oonnected to said conduit 20 
for measuring and controllbrig the amount of stucco fed through the conduit 20. 

FurBler conduit 24 is connected to said conduit 20 and two further storage containers 
26 and 28. Each storage container 26, 28 contains appropriate additives used in the 
plasterboard process. Such additives may comprise retarders such as organic acids 
and their salts or adhesives, binders, dispersing aids and other conventional 
additives imparted in icnown quantifies to facilitate manufacturing. 

Conduit 24 is connected at its outlet to a mixer 30. The mixer comprises a cylindricai 
housing containing a rotating disk (not shown). The disk and the Internal surface of 
file housing are equipped wHh pins or teeth vrfifch Interact witti each other to combine 
the contents of the nuxer. 

A water container 32 Is connected to the conduit 36 of e ^rther adcEtive i^orage 
container 34« The container 34 stores furttier addittves such as foaming agents. The 
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water or ftirther adcHtive conduit Is connected to Vie nrixdr 30 at conduit outlet 38. 

The mixer 30 is provided witti an outfet 40 to deliver Hs combined contents fn the form 
of a slurry onto the paper 1 0. A further storage container 42 contains m accelerator 
additive sudi as dihydrata sluny (liirther examples are listed below). The accelerator 
storage container 42 is connected to the mixer outlet 40 dose fo where Ihe mixer 
outlet Is connected to ihe mixer 30. This is shown more clearly with reference to 
figure 2. 

A further storage container 44 contains a suitable bonding agent for bonding the 
overlapping edges of the paper 10 and 46. A second layer of paper 46 is stored and 
fed from a roll 50 to cover fhe top surface of ©to slurry 48. 

Cementitious, or more speefficaily, gypsum products, such as plasterboard, are 
fonned by ffeedlng a Urst layer 10 of paper firom a roll 12 onto a moving conveyor or 
belt. It is to be understood that the layer of paper could comprise cardboard of about 
0.5mm thicic or ar»y ottier preferred arrangement of p^>er. 

The stucco stored In storage container 1 6 is delivered Into conduit 20, the amount 
delhrered being metered and confroiled by the meter 22. This stucco is combined 
wifh additives delhreied tmm the containers 24 and 26 and fed into the mbcer 30. 
Other addithres are combined wHh water fi'om the waiter and additive stmage 
containers 32 and 34. This mbdure is combined in the n^er 30 to produce a slurry 
which is then delivered through an outlet pipe 40 onto the paper 10 provided on the 
mo^ngbelt14. 

The accelerator, which may be dihydrate, water soluble hydrophilio coiiolcfe such as 
proteins, aluminium sulphate, zinc sulphate, potassium sulphate or other water 
soluble salts which form a sulphate when used, is fed into the slurry 48 from the 
ndxer 30 at the entrance 41 to the mixer outlet 40. The accelerator may be in Ihe form 
of a powder, paste or slurry^ An example of such a powder is a dihydrate. The 
powder may be in-ground with sucrose, dextrose, starch surfisctants, stearates or 
fluidisers such as sulphonates. 

AdtfHntageoc»iy «ie accelerator is not fed Into the top of the mixer 30 as » the case 
with the other addHhres. but only introduced atthe outlet of the mbcer. Thus Ihe effects 
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of the accelerator, for exairtple to quicken the hardening or setting of the slurry are not 
produced In the mixer Iteeif . Therefore the negative eflfecte of eariy hydration or settfng 
are reduced. 

The mixed slurry contained and delivered from the mfxer 30 is provided tn a turbulent 
state at the entrance 41 to the mixer outlet 40. Thus the accelerator la mixed wbU wHh 
this turbulent mixture delivered to the outlet 40 from the mixer 30 despite not having 
been conventionally mixed in the mixer. It is not eesenliai to the invention that the 
accelerator is delivered directly into the mfocer outiet 40 but rather that it is delivered to 
the slurry of the mixer close to its esit from the mbcer, preferably at the onset of 
turbulence during its exit from the mixer 30. 

The shjiry sfream 48 is then provided with a bonding agent or adhesive attd a further 
. layer of paper 46 Is provided over its upper surface. The slurry is therefore 
sandwiched between the two sheets of paper or cardboard 1 0 and 46. These two 
sheets become the facing of the resultant gypsum board. 



The tHcicness of the resultant board conbolled by «t forming system 50 and the 
board is subsequent^ prepared by employing appro{Ulate mechanical devices to out 
or score, fold and glue the oveilapping edges of the paper cover sheets 10. 46. 
Additional guides mdntain board tMcfcness and width as the setting shmy travels on 
flie moving conveyor belt. The board panels are cut and delivered to dryers to dry the 
plasterboard. 
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CLAIMS 



1 . A method of manufiBOturing a mullilayerad c^menlitious procftjct conrqjiising fhe 
steps 

a) combining a cemetitious material vAfh water viritiiin a mixing container so as to 
form an aqueous slurry, 

b> discharging the sluny from said mixing container through an Oiftiat onto a support, 
inserting a setQng accelerator Into said slurry at or close to said outlet 

2. A method according to claim 1 wherein the accelerator is inserted into th© sluny at 
the entrance to tie mixer container outi^. 

3. A metiiod according to claim 1 wh^ein the accelerBtor is inserted into fhe sluny of 
said mixing container at the ortset of turbulence in said mbdure when it fs directed Into 
said n^er container outlet 

4. A method aooordng to any one of the preceding claims wherein Hie accelerator 
comprises a water soluble salt whi(^ forms a sulphate when employed as an 
accelerator. 

t 

5. A method accorcfirig to any one of the preceding claims wherein the accelerator is 
In the form of a powder. 

e, A method according to any one off the preceding dalms wherein the accelerator is 
in the form of an aiyjeous solution. 

7. A method according to any one of the preceding claims wherein tfie accelerator is 
in the form of a pasts or slurry or suspension. 

8. A method according to any one of the preceding claims wherein the cemetitious 
material is gypsum piaster or stucra). 

9. A method according to any one of the preceding claims wherein the support is a 
paper or cardboard sheet 
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10. A method ^ccoixiing to any one of ttie prececKng claims wherein the outlet » a 
conduit. 

1 1 . A method according to claim 9 wherein a second paper or cardboard sheet is 
applied over the sluny ioemed on said first support 

12. Apparatus for manufacturing a cementitious product comprises a mfjdng 
cfiamber for mixing an cemetitfous maierial with water to produce a sluiry, an outlet 
for directing said ©lurry onto a support wherein means for delivering an acceiemtor for 
increasing the setting or hardening speed of said sfuny. is located close to or at the 
mixer outlet such that said accelerator is fed into said slurry before it is located on 
eaid support. 

1 3. Apparatus according to olaim 12 wherein said oulfet is a conduit 

14. Apparatus according to claim 12 or claim 13 wherein said means for deliverfng 
said accelerator comprise a feed conduit connected to eaid ouHet 

1 5. Apparatus according to cfaim 1 4 wherein said outlet conduit comprises an 
entrance and an exit, said slurry being delivered to said cortduit ftom said mixer and 
s«ld accelerator feed conduit i>eing connected to said nsxer outlet conduit at the outlet 
conduit entrance. 

16. Apparatus according to any one of claims 12 to 15 wherein said support 
con^rises a sheet of cardboard or paper. 

1 7 Apparatus according to claim 16 where&i a second sheet of cardboard or paper is 
provided over said slurry and acceferator mixture provided on said first support sheet 

18 Apparatus according to claim 12 wherein said cemenfitious product comprises 
gypsum plasterboard. 

19 Apparatus according to any one of the preceding claims wherein said first support 
layer is provided on a moving conveytM*, 
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20. Apparatus subsfanfially as described herein wi^ reference to Ihe accompanying 
drawinds. 

r- 

21 , A method substantially as describdd herein with reference to the accompanying 
drawings. 
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ABSTRACT 

A method of manufaotudng a mulillayered cemenlilious product by mfxing a gypsum 
8luny with a setting or hardening accelerator within a mixer. The accelerator Is 
introduced into the eiuny at the mbcer outlet before delivery of the sluny onto a paper 
or cardboard aupport layer. 



I 
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